Supplementary Methods

Preparation of Gd
to the stirring mixture, followed by a solution of 1 (1.6 g, 1.97 mmol) in acetonitrile (10 mL).
The reaction mixture was stirred for 16 hours at 60 °C. The resulting mixture was cooled, the inorganic salts were removed by filtration and the solution was evaporated in vacuo. The crude product was purified by column chromatography (silicagel, 0-15% MeOH in CH 2 Cl 2 ) to obtain pure 3 as a yellow oil (530 mg, 35% yield). sources of these technical issues were either malfunction of the scanner or malfunction of the injection apparatus. Subsequently, each set of T 1 -weighted signals was normalized to their maximum value. Cluster analyses were performed to define appropriate regions of interest (ROIs). This allows the identification of a representative signal for consistent investigation of spatiotemporal differences among the contrast agents. Thereby, all the voxels in a large neighborhood (up to the size of the whole hemisphere) of the epicenter of injection were considered at first. Subsequently, K-means clustering, as implemented in scikit-learn library, was applied to the normalized signals (6). K-means algorithm requires the number of clusters as an input. In order to ensure the robustness of the analysis with respect to the choice of parameter K, clustering was conducted for K ranging from 2 to 10 for all datasets and the S5 results were statistically compared. Thereby, K=2 presented the optimal choice. The regions of interest (ROIs) were then defined using a hierarchical clustering algorithm.
The algorithm scheme is as follows:
1.
Apply the K-means clustering algorithm with two clusters to all the voxels in the initial mask;
2. Select all the voxels corresponding to the centroid with a larger mean value;
3. Apply K-means with two clusters to the voxels selected in step 2;
4.
Choose the voxels corresponding to the centroid with a larger mean value, and use them as our ROI.
The critical advantage of this algorithm is that it identifies ROIs systematically and without a priori assumptions on the number of voxels or total mask size. Here, the algorithm leads to function from Scipy library in python (7) was used (smoothing factor of s=1) to identify the B-spline representation of all segments of the 1D-curve f(t) including segment 2 (f sp (t)).
Thereby, the spline function f sp (t) is extrapolated over segment 2 assuming as if it follows the same trend as is inherent in segments 1 and 3. 
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